Effect of carrier-mediated transport system on intestinal fosfomycin absorption in situ and in vivo.
Intestinal absorption mechanism of fosfomycin (FOM), a water-soluble and small molecular antibiotic, at the clinical dose level was examined by both in situ single-pass perfusion technique of rat small intestine and oral administration in rat in vivo. Analyzing the luminal concentration-dependence of FOM absorption rates in situ by the equation composed of two terms of carrier transport of Michaelis-Menten type and simple-diffusion, apparent Michaelis constant (Kt), maximal transport velocity (Jmax), and first-order diffusive absorption clearance (Kd) were 1.13 mM, 2.54 nmol/min/cm length, and 0.551 microliters/min/cm length, respectively. At the low FOM concentration in the lumen (0.1 mM), its absorption was reduced to about 60% of the control by inorganic phosphate ion at 1.0 mM in the same manner as the uptake in brush border membrane vesicles of rat small intestine (BBMVs) in vitro. Both the glycol form of FOM at 10 mM, the hydrolyzed metabolite of FOM in the stomach juice, and FOM itself at 10 mM reduced FOM absorption by about 50%, indicating the metabolite to be transported by the same carriers as those of FOM. At the higher FOM concentration (5 mM), its absorption was not reduced by any inhibitor described above. No inhibitory effect of 50 mM phosphate ion on FOM absorption following the oral dosing of 20 mg/kg FOM was found. It was concluded that FOM absorption at the clinical dose (10-20 mg/kg) is barely inhibited by the carrier-mediated system via phosphate transport system observed in the in vitro BBMVs.